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(57) ABSTRACT

An aircrait component including a first section adapted to be
attached at an exterior surface of an aircrait to close an
access opening through the exterior surface; and a second
section extending outward from the first section and forming,
heat transfer surfaces to transfer heat from the first section
to air passing by the exterior surface and second section
during tlight of the aircrait. The first and second sections are
integrally formed as a one-piece member.

21 Claims, 5 Drawing Sheets
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AIRCRAFT HEAT SINK AND ELECTRONICS
ENCLOSURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present 1invention relates to aircraft electronics and,
more particularly, to a housing of aircrait electronics which
comprises a heat sink.

2. Briel Description of Prior Developments

U.S. Pat. No. 5,184,141 discloses a structurally embedded
clectronics assembly for an aircrait. The assembly in that
patent relates to an antenna. There are known other types of
aircraft electronic circuitry which requires heat removal and
clectromagnetic interference (EMI) shielding. There 1s a
need for an aircraft electronic device which can efliciently
remove heat from the device, but with a reduced overall
weight to the system and, which can be packaged i a

relatively small aircraft, such as for an unmanned aerial
vehicle (UAV).

SUMMARY OF THE

INVENTION

In accordance with one aspect of the present invention, an
aircraft component 1s provided including a first section
adapted to be attached at an exterior surface of an aircrait to
close an access opening through the exterior surface; and a
second section extending outward from the first section and
forming heat transier surfaces to transier heat from the first
section to air passing by the exterior surface and second
section during flight of the aircraft. The first and second
sections are mtegrally formed as a one-piece member.

In accordance with another aspect of the present inven-
tion, an aircraft electronic device i1s provided comprising
clectronic circuitry which generates heat; and a housing
having the electronic circuitry located in the housing. The
housing comprises a first wall member with a heat sink
section that extends in an outward direction at an outer side
of the first wall member, and a connection section located at
an mmner side of the first wall member. Other walls of the
housing are attached to the connection section to form an
enclosure housing the electronic circuitry. The first wall
member further comprises a flange extending from the
connection section and adapted to be attached to an exterior
side of the aircratt.

In accordance with another aspect of the present inven-
tion, an aircrait 1s provided comprising a drive unit; an air
frame comprising at least one airfoil, the drive unit being
attached to the air frame; and an electronic communications
device connected to the air frame. The electronic commu-
nications device comprises a printed circuit board and a
housing. The housing has a first side section connected at an
exterior side of the airfoil to close an access opening through
the airfoil. The first side section of the housing forms a wall
ol an enclosure for the printed circuit board.

In accordance with one method of the present invention,
a method of assembling an electronic device with an aircrait
1s provided comprising steps of providing the electronic
device with a housing having a side with a heat sink;
iserting the electronic device into an access aperture 1n the
aircraft; and attaching the side of the housing of the elec-
tronic device to the aircrait to close the access aperture,
wherein the heat sink 1s located 1n the access aperture.

BRIEF DESCRIPTION OF THE

DRAWINGS

The foregoing aspects and other features of the present
invention are explained in the following description, taken
in connection with the accompanying drawings, wherein:
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FIG. 1 1s a perspective view of an aircrait incorporating,
features of the present mvention;

FIG. 2 1s a partial diagrammatic cross sectional view of
one of the wings of the aircraft shown 1n FIG. 2;

FIG. 3 1s a cross sectional view of the wing shown 1n FIG.
2;

FIG. 4 1s a partial diagrammatic cross sectional view of
the wing shown in FIG. 2;

FIG. 5§ 1s a perspective view of the electronic device
shown 1n FIGS. 2-4 showing a bottom side of the device;

FIG. 6 1s a perspective view of some of the housing
components of the device shown 1n FIG. 5;

FIG. 7 1s a partial diagrammatic cross sectional view of
the other wing of the aircrait shown 1n FIG. 2;

FIG. 8 1s a perspective view of the device shown 1n FIG.
7,

FIG. 9 1s
FIG. 8; and

FIG. 10 1s a top plan view of the device shown 1n FIG. 8.

a side elevational view of the device shown in

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

s

Referring to FIG. 1, there 1s shown a perspective view of
an aircrait 10 incorporating features of the present invention.
Although the present invention will be described with ref-
erence to the exemplary embodiment shown 1n the drawings,
it should be understood that the present invention can be
embodied 1n many alternate forms of embodiments. In
addition, any suitable size, shape or type of elements or
materials could be used.

The present invention 1s generally directed to an electron-
ics enclosure with an external extended surface heat sink
that also provides structural and contour components to an
aircraft wing airfoil. One of the purposes of the present
invention 1s to reduce the complexity and weight of 1nstall-
ing an electronics enclosure 1nto an aircraft wing by inte-
grating the extended surface heat sink of the enclosure to the
shape of the wing and function as a panel to close the wing’s
access cutout. The present invention can reduce redundant
structure 1n the aircrait wing. The present invention can
close the electronic enclosure for EMI requirements. The
present invention can allow for a continuous contour of the
wing surface with an integrated extended heat transier
surface. The present invention can provide an angular tilt of
the enclosure to reduce interferences for the cable intercon-
nection with the wing components. The present invention
can create a very rigid structure for closing the wing access
cutout.

In the embodiment shown, the aircraft 10 1s an unmanned
aerial vehicle (UAV) which generally comprises an air frame
12, a drive 14, a viewing unit 16 and an antenna assembly
18. The air frame 12 1s a fixed wing type of air frame.
However, features of the present invention could alterna-
tively be used 1n a non-fixed wing aircraft, such as the tail
of a helicopter. The drnive 14, 1n the embodiment shown,
comprises a motor and a propeller. However, 1n alternate
embodiments, any suitable type of drive could be used, such
as a turbine engine. The viewing unit 16 includes an optical
camera, but could alternatively or additionally comprise an
infrared camera or any other suitable type of viewing device.
The antenna assembly 18 1s used to allow remote control of
the aircrait and transmission of signals from the viewing unit
16 back to a remote viewing area.

The antenna assembly 18 1s part of an airborne commu-
nications assembly. The communications assembly uses
radio frequency (RF) signals to communicate with a remote
location. The communications assembly generally com-
prises the antenna assembly 18, an airborne microwave

modem assembly 22, a remote front end 24 and an airborne
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link 1nterface assembly 26. The remote front end 24 receives
Return Link RF signals from the airborne microwave
modem assembly 22, amplifies and filters the signals, and
sends the signals to the antenna 1n the antenna assembly 18.
The remote front end 24 also receives the Control Link RF
signals from the antenna, filters and amplifies the signals,
and sends the signals to the airborne microwave modem
assembly 22.

In the embodiment shown, the modem assembly 22 and
the interface assembly 26 are each located 1n a separate one
of the wings 28, 29, respectively, of the air frame 12.
However, features of the present invention could be located
at any suitable location on the air frame as further under-
stood from the description below. For example, the elec-
tronics module, such as 22 and/or 26, could be located 1n the
same wing, or more or less than two electronics modules
with an integrated external heat transfer system of the
present 1nvention could be provided. For example, the
aircraft might only have one such module.

Referring also to FIGS. 2-4, diagrammatic cross sectional
views of the left wing 29 1s shown. The wing 29 forms an
airfo1l for the aircraft. The wing 29 includes an interior
chamber 30. Various components are located inside the
chamber 30 including, for example, controls or sensors, such
as servo actuator 32 for a flap 34, a tuel tank 36, and perhaps
other electronic components, such as actuator 38 {for
example. In the embodiment shown, the interface assembly
26 1s located in the chamber 30. The chamber 30 also
comprises structural struts 40 and could comprise additional
components as generally known 1n the aeronautics industry.

Referring also to FIGS. 5-6, the interface assembly 26
generally comprises a housing 42 and electronic circuitry 44
located inside the housing. The housing 42 generally com-
prises a lirst wall member 46, a housing faceplate member
48, and a second housing member 50. The housing faceplate
member 48 comprises a plurality of electrical connectors 52.
The electronic circuitry 44 located inside the housing 42
preferably comprises printed circuit boards with electronic
components. The electronic circuitry of the interface assem-
bly 26 preferably comprises digital signal encryption and
compression electronics. However, in alternate embodi-
ments, the electronic circuitry could provide any suitable
type of function(s).

The housing also comprises two heat rail and card slot
members 54 (see FIG. 6). The members 54 are fixedly
attached to an mside surface 56 of the first wall member 46.
The members 54 could have front ends attached to the
housing faceplates member 48. The members 54 are pret-
erably comprised of thermally conductive material, such as
aluminum. Each of the members 54 comprises slots 58
which face each other for receiving side edges of the printed
circuit boards. The printed circuit boards preferably com-
prise heat conductive end stiffeners, such as aluminum
stiffeners, and wedge locks (not shown) are used to connect
the printed circuit boards to the heat rail and card slot
members 34. However, in alternate embodiments, any suit-
able type of electronic circuitry could be provided and any
suitable type of system for connecting the electronic cir-
cuitry mnside the housing could be provided. In the embodi-
ment shown, the heat rail and card slot members 54 function
as thermal conductors to conduct heat away from the printed
circuit boards to the first wall member 46 of the housing.

The second housing member 50 merely comprises bent or
tolded sheet metal having fastener holes 60 (see FIG. 5) for
attaching the second housing member 50 to the first wall
member 46 and the housing faceplate member 48. However,
in alternate embodiments, any suitable type of system for
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connecting the second housing member 50 to the other
housing members could be provided.

The first wall member 46 generally comprises a first
section 62, at least one second section 64, and a third section
65 (see FIG. 6). In the embodiment shown, the first wall
member 46 comprises two of the second sections 64 which
are laterally spaced from each other. The first section 62 is
adapted to be attached to an exterior surface 66 of the
aircraft to close an access opening 68 through the exterior
surface. The second sections 64 extend outward from the
first section and form heat transfer surfaces 70 to transier
heat from the first section 62 to air passing by the exterior
surface 66 and second section 64 during tlight of the aircratt.
The heat transfer surfaces 70 comprise a plurality of heat
transter fins 72. The fins 72 preferably comprise aerody-
namically shaped front leading edges 74. However, 1n alter-
nate embodiments, any suitable type of heat transier surfaces
could be provided. The third section 65 forms a connection
section 78 at an inward facing side 56 (i.e., a side facing the
tuselage), but could be facing the outward facing tip of the
wing.

In the embodiment shown, the first, second and third
sections 62, 64, 65 are integrally formed as a one-piece
member. More specifically, the three sections 62, 64, 65 are
preferably a one-piece metal member, such as cast, forged,
or machined aluminum. However, 1n alternate embodiments,
the three sections 62, 64, 65 could be separately formed and
subsequently fixedly connected to each other, such as by
brazing or welding. The first section 62 comprises a perim-
cter flange 80 with fastener mounting holes 82 therethrough.

The three sections 62, 64, 65 comprise a heat sink 76. The
connection section 78 1s adapted to have the housing face-
plate member 48 and second housing member 30 connected
thereto to form the housing for the electronic device 26. In
the embodiment shown, the connection section 78 comprises
an upstanding rim with mounting holes therein. The inward
facing side 356 also forms a connection area for connecting
the heat rail and card slot members 54 to the first wall
member 46.

As shown best 1n FIGS. 3 and 6, the lateral sides of the
upstanding rim comprise a general wedge shape. A ledge 84
1s formed on the outside edge of the raised nnm. A similar
ledge 1s formed at the front side of the raised nm. The
bottom of the housing faceplate member 48 and the bottom
of the lateral sides of the second housing member 50 are
located on the ledge 84. The shape of the wedge of the
upstanding rim allows the housing faceplate 48 to be canted
ofl the vertical when the aircraft 1s at rest on the ground. This
allows electrical connectors (not shown) to be connected
with the connectors 32 without interfering with other com-
ponents iside the mnterior chamber 30.

The housing members 46, 48, 50 are preferably comprised
of suitable ferromagnetic material such that the housing
members can form an electromagnetic interference (EMI)
shield surrounding the electronic circuitry 44 inside the
housing. However, 1n alternate embodiments, the housing
members could be comprised of any suitable type of mate-
rial and an EMI shield could be added as a separate member
or as a film attached to the sides of the housing members. In
the preferred embodiment shown, the first wall member 46
1s preferably a part of the EMI shield.

One of the features of the present invention 1s the multi-
function role of the first wall member 46. The first wall
member 46 preferably forms a part of the EMI shield. The
first wall member 46 also preferably functions as a cover for
closing the access opening 68 through the exterior surface
66. The first wall member 46 also preferably functions as a
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heat sink to transport heat from the heat rail and card slot
members 54 to the air outside the aircraft at the heat transter
surtaces 70. The first wall member 46 also functions as a
bottom housing member for the electronic device 26. The
first wall member 46 also provides structural and contour
teatures to the bottom airfoil shape of the wing 29. As seen
in FIG. 5, the bottom side of the first wall member 46,
besides having the heat transter fins 72, also has a surface 86
which combines with the surface 66 (see FIG. 3) to form the
bottom side surface of the airfo1l/wing 29. All of the features
noted above are being performed, 1n the preferred embodi-
ment, by a one-piece member; the first wall member 46. In
an alternate embodiment of the present invention a flat or
curved plate with air flowing over 1t can transier heat
without necessarily having fins. Thus, the external surface of
the housing of the electronics module, which closes the
access opening through the airframe, does not need to have
heat transfer fins, and could be flat or curved.

Referring now also to FIG. 7, a cross sectional view of the
right wing 28 1s shown. In this embodiment, the right wing
28 comprises internal chamber 88 with the modem assembly
22 located therein, and having a portion extending through
the bottom side of the airfoil. In an alternate embodiment the
right wing could have any suitable electronic device therein
and extending through the bottom side of the airfoil. Refer-
ring also to FIGS. 8-10, the modem assembly 22 generally
comprises a housing 90 and electronic circuitry 92 located
inside the housing.

The housing 90 generally comprises a first wall member
94, a housing faceplate member 96, and a second housing
member 98. The housing faceplate member 96 comprises a
plurality of electrical connectors 52. The electronic circuitry
92 located inside the housing 90 preferably comprises
printed circuit boards with electronic components. The elec-
tronic circuitry of the modem assembly 22 preferably com-
prises airborne microwave modem electronics. However, in
alternate embodiments, the electronic circuitry could pro-
vide any suitable type of functions.

The housing also comprises two heat rail and card slot
members (not shown) similar to the heat rail and card slot
members 54 shown in FIG. 6. The heat rail and card slot
members are fixedly attached to an inside surface of the first
wall member 94 and have front ends attached to the housing,
faceplate member 96. The heat rail and card slot members
are preferably comprised of thermally conductive material,
such as aluminum. Fach of the heat rail and card slot
members comprises slots which face each other for receiv-
ing side edges of the printed circuit boards. The printed
circuit boards preferably comprise heat conductive end
stiffeners, such as aluminum stiffeners, and wedge locks (not
shown) are used to connect the printed circuit boards to the
heat rail and card slot members. However, 1in alternate
embodiments, any suitable type of electronic circuitry could
be provided and any suitable type of system for connecting,
the electronic circuitry inside the housing could be provided.
In the embodiment shown, the heat rail and card slot
members function as thermal conductors to conduct heat
away from the printed circuit boards to the first wall member
94 of the housing.

The second housing member 98 merely comprises bent or
folded sheet metal having fastener holes for attaching the
second housing member 98 to the first wall member 94 and
the housing faceplate member 96. However, in alternate
embodiments, any suitable type of system for connecting the
second housing member 98 to the other housing members
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could be provided. The top side of the second housing
member 98 1s shaped or contoured to fit inside the internal
chamber 88.

The first wall member 96 generally comprises a first
section 100, one second section 102, and a third section 103.
The first section 100 1s adapted to be attached to an exterior
surface 104 of the aircraft to close an access opening 106
through the exterior surface. In this embodiment, the exte-
rior surface 104 1s the bottom side of the wing 28. The
second section 102 extends outward from the first section
and forms heat transfer surfaces 108 to transier heat from the
first section 100 to air passing by the exterior surface 104
and second section 102. This flowing air assisted heat
transier can occur during flight of the aircraft, during pre-
flight or after-flight conditions such as flowing wind on the
wing when the aircrait 1s at rest, or when a carrying vehicle
1s moving, such as when the aircraft 1s on a moving boat,
ship, or other aircraft. The heat transfer surfaces 108 com-
prise¢ a plurality of heat transfer fins 110. The fins 110
preferably comprise acrodynamically shaped front leading
edges 112. However, 1n alternate embodiments, any suitable
type of heat transier surfaces could be provided. The third
section 103 forms a connection section on the mmward facing
side of the first wall member 96.

In the embodiment shown, the first and second sections
100, 102 are integrally formed as a one-piece member. More
specifically, the first and second sections 100, 102 are
preferably a one-piece metal member, such as cast, forged or
machined aluminum. However, in alternate embodiments,
the first and second sections 100, 102 could be separately
formed and subsequently fixedly connected to each other,
such as by brazing or welding. The first section 100 com-
prises a perimeter flange 114 with fastener mounting holes
116 therethrough.

The three sections 100, 102, 103 form a heat sink 118. The
connection section of the third section 103 1s adapted to have
the housing faceplate member 96 and second housing mem-
ber 98 connected thereto to form the housing for the elec-
tronic device 22. In the embodiment shown, the connection
section comprises an upstanding rim with mounting holes
therein. The inward facing side also forms a connection area
for connecting the heat rail and card slot members to the first
wall member 46. Unlike the embodiment shown 1n FIGS. 3
and 6, 1n this embodiment the upstanding rim does not have
a general wedge shape, and the sides of the second housing
member 98 are placed alongside the rim rather than on top
of a ledge of the rnim.

The housing members 94, 96, 98 are preferably comprised
of suitable ferromagnetic material such that the housing
members can form an electromagnetic interference (EMI)
shield surrounding the electronic circuitry 92 1inside the
housing. However, 1n alternate embodiments, the housing
members could be comprised of any suitable type of mate-
rial and an EMI shield could be added as a separate member
or as a film attached to the inside surfaces of the housing
members. In the preferred embodiment shown, the first wall
member 94 1s preferably a part of the EMI shield.

One of the features of the present invention 1s the multi-
function role of the first wall member 94. The first wall
member 94 preferably forms a part of the EMI shield. The
first wall member 94 also preferably functions as a cover for
closing the access opening 106 through the exterior surface
104. The first wall member 94 also preferably functions as
a heat sink to transport heat from the electronic circuitry to
the air outside the aircraft at the heat transier surfaces 108.
The first wall member 94 also functions as a bottom housing
member for the electronic device 22. The first wall member
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94 also provides structural and contour features to the
bottom airfoil shape of the wing 28. As seen 1n FIG. 7, the
bottom side of the first wall member 94, besides having the
heat transter fins 110, also has a curved or contoured surtace
which combines with the surface 104 to form the bottom >
side surface of the airfoil/wing 28. All of the features noted
above are being performed, 1n the preferred embodiment, by
a one-piece member; the first wall member 94. In this

embodiment the faceplate member 96 faces towards the
fuselage rather than towards the rear of the wing as with the 1©

device 26.

In order to assemble the device 22 with the aircraft,
connector cables 1nside the wing 28 are pulled partially out
of the access opening 106 and connected to the connectors
52. The main portion 23 of the device 22 1s inserted through
the access opening 106 and the flange 114 1s attached to the
surface 104 by fasteners, such as rivets or screws. Thus, the
access opening 106 1s closed, the fins 110 are located along
a portion of the airfoil on the underside of the wing, and the
device can be easily removed for servicing in a reverse
fashion i1f necessary. In an alternate method of assembly,
such as when the wings are detachable from the fuselage, the
device 22 could be connected to the wing, the connector
cables could be attached to the device 22, and the wings
could then be attached to the fuselage.

15

20

25

The present invention can reduce overall aircraft system
weight by reducing redundant structure. For example, with
the present invention a single member forms both a closure
to the access opening through the airfoil as well as a side to
the electronic device housing. The single member also
provides the function of a heat sink. The present invention
can reduce the number of parts needed to complete the
assembled design because a one-piece member forms the
closure to the access opening, a side to the electronic device
housing, and the heat sink. The present invention does not
require additional fasteners to form these three components
into a single unmit. The present invention can reduce overall
heat resistance through the heat sink by reducing the number
of thermal connections. There 1s only one connection of the
heat rail and card slot members to the first wall member. The
heat rail and card slot members could be formed integrally
with the first wall member. This can provide a weight
reduction for the aircraft if there 1s no redundant structure of
a lower chassis floor and an access panel, but instead 1s a
single piece of material between the electronics and the
environment. This weight reduction 1s particularly beneficial

in a relatively small UAV,
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45

The design of the thermal paths to the outside fin surfaces
can be more easily refined. Refiming a symmetric panel to s,
the two electronic chassis can be more easily traded off by
one design entity especially 1n the case where an asymmetric
connector interface 1s realized. The optimizing of the ther-
mal paths through the fabricated pieces can be more easily
preformed by a single build entity. The present invention can 55
reduce the paths or openings for precipitation to enter the
aircralt volume 30 or 88. The member 46 or 94 which closes
the access opening through the airfoil forms a side to the
clectronic device and, therefore, does not require any holes
through the airfoil surface of the member to attach to a

separate electronic device housing; only the airfoill mounting
holes 82, 116 are needed.

It should be understood that the foregoing description 1s
only illustrative of the invention. Various alternatives and
modifications can be devised by those skilled in the art 65
without departing from the invention. Accordingly, the
present mvention 1s mmtended to embrace all such alterna-

8

tives, modifications and variances which fall within the
scope of the appended claims.

What 1s claimed 1s:

1. An aircrait component comprising;:

a first section adapted to be attached at an exterior surface
of an aircraft to close an access opeming through the
exterior surface;

a second section extending outward from the first section
and forming at least one heat transier surface to transfer
heat from the first section to air passing by the exterior
surface and second section, wherein the first and sec-
ond sections are integrally formed as a one-piece
member; and

a heat sink comprising the first and second sections, and
wherein a third section 1s provided at an imnward facing
side with a connection section adapted to have housing
walls attached to the connection section to form a
housing for an electronic device.

2. An aircrait component as in claim 1 wherein the aircraift
component 1s comprised of ferromagnetic material to form
an electromagnetic interference (EMI) shielding member.

3. An aircrait electronic device comprising:

clectronic circuitry comprising at least one printed circuit
board; and

a housing having the electronic circuitry located in the
housing, the housing comprising an aircrait component
forming a first housing member and at least one second
housing member attached to the aircraft component to
form an enclosure housing the electronic circuitry,

wherein the aircraft component comprises:

a first section adapted to be attached at an exterior
surface of an aircrait to close an access opening
through the exterior surface; and

a second section extending outward from the first
section and forming at least one heat transier surface
to transier heat from the first section to air passing by
the exterior surface and second section,

wherein the first and second sections are integrally
formed as a one-piece member.

4. An aircrait electronic device as 1n claim 3 wherein the
clectronic circuitry comprises an airborne microwave
modem assembly.

5. An aircrait electronic device as 1n claim 3 wherein the
clectronic circuitry comprises digital signal encrypting and
compression electronics.

6. An aircraft comprising;:

a drive unit;

an air frame comprising at least one airfoil, the drive unit
being attached to the air frame; and

an aircraft electronic device as i claim 3 connected to the
airfoil.

7. An airrcraft as 1n claim 6 wherein the airfoil 1s a wing
of the aircrait, and wherein the at least one heat transfer
surface extends from a bottom side of the wing.

8. An aircrait electronic device comprising:

clectronic circuitry which generates heat; and

a housing having the electronic circuitry located in the
housing, the housing comprising a first wall member
with a heat sink section that extends in an outward
direction at an outer side of the first wall member, and
a connection section located at an 1nner side of the first
wall member, wherein other walls of the housing are
attached to the connection section to form an enclosure
housing the electronic circuitry, and wherein the first
wall member further comprises a flange extending from
the connection section which 1s sized and shaped to be
attached to an exterior side of an aircraft,
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wherein the electronic circuitry comprises at least one
printed circuit board, and the housing comprises heat
rail and card slot members on opposite sides of the
printed circuit board, wherein sides of the printed
circuit board are attached to the heat rail and card slot
members, and wherein the heat rail and card slot
members are attached to the inner side of the first wall
member.

9. An aircraft electronic device as 1n claim 8 wherein the
heat sink section comprises heat transfer fins extending in
the outward direction.

10. An aircrait electronic device as 1n claim 8 wherein the
flange comprises a perimeter flange which surrounds the
connection section, and wherein the flange comprises holes
adapted to receive fasteners to attach the flange to the
exterior side of the aircraft.

11. An aircrait electronic device as in claim 8 wherein the
housing, including the first wall member, forms an electro-
magnetic interference (EMI) shield surrounding the elec-
tronic circuitry.

12. An aircrait electronic device as in claim 8 further
comprising an electromagnetic interference (EMI) shield
surrounding the electronic circuitry, the EMI shield com-
prising the first wall member.

13. An aircraft electronic device comprising:

electronic circuitry which generates heat; and

a housing having the electronic circuitry located in the

housing, the housing comprising a first wall member
with a heat sink section that extends in an outward
direction at an outer side of the first wall member, and
a connection section located at an 1nner side of the first
wall member, wherein other walls of the housing are
attached to the connection section to form an enclosure
housing the electronic circuitry, and wherein the first
wall member further comprises a flange extending from
the connection section which 1s sized and shaped to be
attached to an exterior side of an aircrait,

wherein the electronic circuitry comprises an airborne

microwave modem assembly.

14. An aircrait electronic device comprising:

clectronic circuitry which generates heat; and

a housing having the electronic circuitry located in the

housing, the housing comprising a first wall member
with a heat sink section that extends in an outward
direction at an outer side of the first wall member, and
a connection section located at an 1nner side of the first
wall member, wherein other walls of the housing are
attached to the connection section to form an enclosure
housing the electronic circuitry, and wherein the first
wall member further comprises a flange extending from
the connection section which 1s sized and shaped to be
attached to an exterior side of an aircraft,

wherein the electronic circuitry comprises an airborne

link 1interface assembly comprising digital signal
encryption and compression electronics.

15. An aircrait electronic device comprising:

clectronic circuitry which generates heat; and

a housing having the electronic circuitry located in the

housing, the housing comprising a first wall member
with a heat sink section that extends in an outward
direction at an outer side of the first wall member, and
a connection section located at an 1nner side of the first
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wall member, wherein other walls of the housing are
attached to the connection section to form an enclosure
housing the electronic circuitry, and wherein the first
wall member further comprises a flange extending from
the connection section and adapted to be attached to an
exterior side ol an aircraft,

wherein the connection section of the first wall member

comprises a wedge shaped section adapted to have the
other walls of the housing located thereon.

16. An aircrait comprising:

a drive unait;

an air frame comprising at least one airfoil, the drive unit

being attached to the air frame; and

an electronic communications device connected to the air

frame, wherein the electronic communications device
comprises a printed circuit board and a housing,
wherein the housing has a first side section connected
at an exterior side of the airfoil to close an access
opening through the airfoil, and wherein the first side
section of the housing forms a wall of an enclosure for
the printed circuit board,

wherein the first side section comprises a heat sink located

in the access opening of the airfoil, and wherein the
heat sink comprises heat transier fins extending out-
ward from the airfoil.

17. An aircrait as in claim 16 wherein the housing forms
an clectromagnetic interference (EMI) shield around the
printed circuit board.

18. An aircrait as 1n claim 16 wherein the first side section
comprises a perimeter tlange with holes therethrough for
attaching the first side section to the exterior side of the
airfoil.

19. An aircrait as 1n claim 16 wherein the first side section
forms a structural and contour component for the airfoil.

20. A method of assembling an electronic device with an
aircralt comprising steps of:

providing the electronic device with a housing having a

side with a heat sink;

inserting the electronic device into an access aperture 1n

the aircraft; and

attaching the side of the housing of the electronic device

to the aircrait to close the access aperture, wherein the
heat sink 1s located in the access aperture and at an
exterior of the aircraft.

21. An aircrait electronic device comprising:

clectronic circuitry which generates heat; and

a housing comprising a first wall member and a second
wall member, wherein the first wall member comprises
a heat sink section and a connection section, wherein
the second wall member 1s attached to the first wall
member to at least partially enclose the electronic
circuitry 1n the housing, and wherein the connection
section 1s s1zed and shaped to be attached to an aircraft
with the heat sink section located at an exterior of the
atrcraft to transfer heat directly from the heat sink
section to air passing along the exterior of the aircratt,
wherein the heat sink section comprises heat transfer
fins extending in an outward direction relative to the
exterior of the aircratft.
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